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In a coin testing apparatus of the type in which the coins are brought to pass an electromagnetic detection field this field is 
generated from a single coil (6), which is concurrently supplied with a high frequent signal (500 kHz) and two mutually different 
low frequent signals (10 and 30 kHz), whereby a high selectivity is achieved in a simple manner. The selectivity is further in- 
creased by completing the receiver coil (8) with a series connected auxiliary coil (14) mounted next to the space between the two 
main coils (6, 8) and having its electromagnetic axis extending into this space, this causing a highly increased sensitivity particu- 
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Method and apparatus for testing and optionally 
sorting coins. 



The present invention relates to a method of 
detecting the kind or type of coins in a coin receiving 
apparatus in order to detect the coin values or to 
obtain a rejection of unacceptable coins or coin blanks. 
Such a detection is actual both in coin operated vending 
machines and in coin counting apparatuses, and there has 
been developed, long ago, mechanical sensing devices for 
testing the coin dimensions to thereby distinguish 
between current and unacceptable coins with a certain 
degree of accuracy. All according to the result of the 
detection the coins may then be accepted according to 
their denomination or be rejected as non-current. 

It is also known that the test can be expanded to 
more than the size of the coins, viz. also to the coin 
metal alloy, it being relatively easy to test whether 
the alloy is 'correct', because coins of different 
alloys will have different shading effects towards 
induction signals sent across the coins between a 
transmitter and a receiver coil, e.g. with a frequency 
of 10-20 kHz. Already by an initial passage of the coins 
through such a detector it is possible to invoke a 
rejection of e.g. foreign coins, which, irrespective of 
their size, have a non-current alloy composition. 

What will be left are such coins, the alloy of 
which is 'practically current' and also have sizes 
classifying them as 'practically current'. The diameter 
detection can be effected reasonably accurately by means 
of light sensors mounted in such a height over an 
inclined conveyor rail for the rolling coins that it is 
possible to distinguish between coins of respective 
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correct sizes and over- or , whereby there is 
provided a basis for an accept or a rejection of the 
passing coins. 

It has been found, however, that such a detector 
system is not fully reliable, already because many truly 
current coins are smudged to such a degree that there is 
dirt also on the coin periphery, whereby the coins will 
reveal themselves with an increased diameter, when the 
latter, as usual, is measured between a support for the 
rolling coins and the upper coin edge. For one thing, 
the coins may be slightly elevated from the support due 
to the dirt on their periphery, and for another thing 
the photometrically measured position of the top edge of 
the coin may be still further elevated due to dirt on 
this edge portion. There are non-current types of coins 
which may hereby be accepted as current, also when 
subjected to the alloy test. 

From US-A-4,124,111 a detector system is known, in 
which the coins are caused to roll or fall through three 
intercoupled coils forming a differential transformer 
that is fed, in an alternating manner, by a 'low' 
frequency, viz. 200 kHz, and a 'high' frequency, viz. 1 
MHz, whereby it is possible, based on the differential 
signal from the two consecutive, secondary windings, to 
process the measured maxima and thereby find different 
characteristic signal combinations for different types 
of coins. Such a system is usable for selective 
detection of mutually very different types of coins, but 
it is in no way sensitive enough for a detection or 
rejection of coin types only slightly deviating from 
acceptable types. 

An improved detector system from the same 
manufacturer is disclosed in US-A-4, 108,296. Here is 
used three sets of coils mounted in a successive manner 
along a rolling path for the coins, one coil set 
consisting of a transmitter coil at one side of the 
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rolling path and a receiver coil at the other side, this 
being sufficient for a detection of the coin diameter. 
The other two coil sets are still made as triple coil 
differential transformers, but here mounted in the same 
manner as the first coil set, i.e. with a primary coil 
and one of the secondary coils mounted at one side of 
the rolling path and with the other secondary coil 
mounted at the other side thereof. These two sets of 
coils operate with mutually different frequencies of 
non-specified values for the detection of the character 
of the coin material and the coin surface, respectively. 
There is no sufficient basis for an evaluation of the 
sensibility of this system, but at least it is a 
complication that a relatively high number of coils with 
associated detector means is required. 

In connection with the invention it has been 
recognized that it is perfectly possible to make use of 
only a single set of coils mounted like the first coil 
set mentioned in the above account of DS-A-4, 108,296, 
when the transmitter coil is supplied with more 
different frequencies at the same time. These different 
frequency signals will be received, more or less 
attenuated, by the receiver coil, but on the receiver 
side it is easy to detect how much the single frequency 
signals are attenuated at maximum by the passage of the 
single coins, and based on these measurements it is 
possible to determine very accurately whether a given 
coin is current and, if so, what its value is. 

The measuring results for more different 
frequencies will then be at disposal concurrently for 
the data processing, and with a suitable choice of 
frequencies it can be rapidly and accurately determined 
whether the coin is current and what its nominal value 
is. The different coins will reveal themselves by quite 
specific combinations of the measuring results of the 
different frequencies, and already by the concurrent use 
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of three different frequencies in the sole coil set a 
rapid and reasonably accurate selection will be made 
possible. 

It should be emphasized that the invention 
preferably calls for frequencies that are substantially 
deviating from the above mentioned frequencies in the 
described known system, as for the diameter detection it 
has been found sufficient to operate at some 500 kHz, 
while for the detection of the alloy and the thickness 
it has been found suitable to apply frequencies as low 
as 10 and 30 kHz* It has been found that in particular 
the intermediate frequency of approximately 30 kHz is 
highly significant for a very accurate detection of the 
coin- 

In connection with the invention it has furthermore 
been found that a significant improvement is achievable 
by addition of a third coil in quite another plane, viz. 
with an axial direction coinciding with the plane of the 
passing coins, i.e. a coil placed above or beneath the 
rolling path of the coins. In a partly inexplainable 
manner it is possible to hereby obtain extra 
characterizing measuring data, which are surprisingly 
selective both at the 'high frequency' 500 kHz and still 
more at the intermediate frequency 30 kHz. The result, is 
a previously unknown sensitivity and efficiency with 
respect to a distinguishing between different coin 
types, which may otherwise produce mutually mistakable 
measuring results. It is seldom a problem to detect 
different current coins, as in the single countries care 
it has been ascertained in advance that the various 
kinds of coins are suitably different, but for each 
country there will be certain foreign coin types which, 
when tested electronically, will produce almost the same 
result as a current coin, and particularly in these 
cases the said third coil has been found extraordinary 
useful, because it is surprisingly selective 
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particularly at the intermediate frequency 30 kHz. 

If a non-current coin is detected hereby, this fact 
or result may be used to provide to the coin conveying 
means a signal for immediate rejection of the coin to a 
collector tray for non-current coins once the coin has 
left the field sensing station, while current coins are 
allowed to be conveyed further to a more or less 
conventional sorter station. The sorting out may be 
effected conventionally by purely mechanical diverter 
means for coins of different characteristic diameters, 
but an associated summing up of the coin values man be 
effected in or by the said detector unit, in which the 
current coins are fully identified. 

According to the invention, however, it will be a 
further possibility that based on the coin detection 
selective control signals may be applied to diverter 
means located along a downwardly inclined rolling path 
of the coins in such a manner that the coins, without 
any further diameter detection, are thrown off from the 
rolling path at the relevant places thereof for 
collection in respective containers or trays. 

In the following the invention is described in more 
detail with reference to the drawing, in which 

Fig. 1 is a perspective view of a detector and 
sorter unit according to the invention, 
Fig. 2 is a lateral view thereof, 
Fig. 3 is a perspective view of a modified 
embodiment of the invention, and 

Fig. 4 is an end view thereof. The structure shown 
in the drawing is based on the use of a downwardly 
inclined roller rail 2, to the upper end of which there 
is successively supplied coins from a non-illustrated, 
but well known coin supply unit. The coins roll down 
along the rail 2 in a suitably side supported manner, 
and they will hereby pass through a sensor station 
comprising a U-shaped carrier member 4 for a transmitter 
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coil 6 at one side of the rolling path and a receiver 
coil 8 at the opposite side of this path. Both of these 
coils are marked high and narrow, such that they will be 
slightly higher than the largest current coin and well 
narrower than the smallest current coin. 

From a generator 7 the transmitter coil 6 is 
supplied with three different frequency signals, viz. of 
10, 30 and 500 kHz, respectively, and by the 
running-through of the coins through the unit 4 the 
induction signal received by the receiver coil 8 will be 
subjected to a certain attenuation, which can be 
detected by an associated, non-illustrated receiver and 
detector unit 9, in which each one of the three signals 
are detected. The attenuation of the frequencies 10 and 
30 kHz will depend mainly of the alloy of which the 
passing coin consists, while the attenuation of the 
frequency 500 kHz will mainly depend of the coin area 
that acts shadowing between the two opposed coils. 
During the rolling-through of the single coins this area 
will increase to and decrease from a maximum 
corresponding to the coin diameter, and in the receiver 
unit it will be easy to detect the maximum attenuation, 
which will thus be indicative of the diameter of the 
coin. 

With the use of a suitably sensitive electronic 
circuit it is possible to obtain a highly sensitive 
detection of both the coin alloy and the coin diameter, 
an thus it will be unimportant whether the coin is more 
or less smudged, as usual dirt will seldom affect the 
field attenuation noticeably. For the detection of the 
"maximum diameter", therefore, it will be quite 
unimportant whether the rolling coin, due to dirt, is 
more or less raised from the rolling rail 2, which would 
otherwise, by a photometric measurement, . give ride to a 
wrong result. 

In Fig. l it is shown that immediately behind the 
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unit 4 there may be provided a rejector unit 10, which, 
by means of a piston 12, is operable to push out any 
passing coin to a collector tray for non-current coins, 
viz. in response to a non-current coin having been 
detected by its passage through the unit 4. The current 
coins are allowed to continue their rolling down along 
the rail, whereby they can be diverted, conventionally, 
to different collector trays all according to their 
diameters, this being arrangeable in a purely mechanical 
manner as already known. 

In connection with the invention, however, it will 
be an advantageous possibility that instead of 
mechanical diverter means there may be used e.g. 
electromagnetically operated rejector means placed along 
the rolling rail so as to be actuatable at respective 
correct moments of time relatively to the size detection 
of the coin by the passage thereof through the unit 4, 
such that the mechanical diverter means can be entirely 
avoided. 

In this connection it may be required to arrange 
for sensors for sensing the ordinary progress of the 
coin rolling so that it can be ensured that an actuation 
signal for a given rejector unit will really refer to 
the relevant coin, e.g. after a non-current coin having 
been rejected by means of the unit 10,12. Such a 
detection of the coin movement is easy to provide, e.g. 
by placing cross radiating light diodes at different 
places along the rolling path 2. 

The smudge present on the coins may, over the time, 
be deposited on the inner sides of the unit 4, whereby 
an unintended, general attenuation of the induction 
signals between the coils 6 and 8 may occur and give 
rise to detection errors. This calamity, however, may be 
counteracted in a simple manner by way of the associated 
electronic control and detector unit being made 
self-calibrating when no actual throughrunning of coins 
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take place, this condition being detectable by this unit 
itself. When the received signal on the coin 8 is stable 
through a certain period of time there will be no coin 
on its way through the unit, and the unit may then be 
selfadjusting such that the received signal for each of 
the three frequencies gives rise to a preset "zero 
result", which will ensure a correct calibration of the 
equipment. The calibration will not have to be made 
consequently between all coin passages, but e.g. only at 
larger time intervals, as a noticeable smudging of the 
unit 4 will seldom occur all by a sudden. 

The embodiment shown in Figs. 3 and 4 is 
characteristic by having at its top an additional coil 
14, the coil axis of which extends down along the planes 
. of the coils 6 and 8. According to Fig. 4 this 
additional coil is connected in series with the receiver 
coil 8, which is here made with a hight somewhat smaller 
than the height of the transmitter coil 6; if these two 
coils are of equal height the effect on the coil 14 will 
be insufficient. As mentioned, it has been found that 
the addition of the coil 14 results in a highly 
increased sensibility. 

In practice it has been found suitable to use a 
transmitter coil 6 with a height of 33 mm and a receiver 
coil 8 with a height of 28 mm. Coins of a diameter above 
28 mm will, the produce identical measuring results as 
far as the high frequency 500 kHz is concerned, but this 
is more than counterbalanced by the increased 
sensibility at the intermediate frequency 30 kHz, 
whereby a clear distinguishing can be obtained between 
coins that are only slightly different. The current 
coins are very different and are sharply definable by 
associated sets of measuring valves, and particularly 
with the use of the coil 14 these acceptable valve sets 
themselves may be defined so sharply that even quite 
small deviations with respect to size, thickness and 
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alloy composition will be detectable. 

By way of example, the coils 6 and 8 may have 160 
windings with 0,25 mm coppar wire, while the coil 14 may 
have 120 windings with 0,10 mm coppar wire. Preferably a 
shunt resistance R of e.g. 100 Ohms is mounted across 
the coil 14. 

It is important that the coils 8 and 14 be 
correctly connected, in practice in that the series 
connection is established between the coil wire ends 
located adjacent to the measuring area. The transmitter 
coil 6 would need to be driven with increased effect if 
the coil 14 is not used. 

Preferably, the system is designed such that it can 
be switched into a self calibration mode, in which it 
will detect the measuring values for known coins, 
whereafter, with the use of suitable adjustment means, 
the system can be adjusted to such deviations, which 
will be acceptable in practice. Otherwise the adjustment 
may be so fine that it will be possible to distinguish 
between new and only slightly worn coins. The system, by 
itself, may registrate the relevant area of variation 
for the single coin types, if the calibration is 
effected based on a larger number of both new and used 
coins. 

It will be possible to distinguish between quite 
many different coins already at the basis of the 
measuring values for a high frequent signal and only one 
low frequent signal, but situations of coincioling 
measuring results may occur, whereby it is important 
that use is made of a further, low frequent signal. The 
frequencies are not particularly critical, but 
preferably the two low frequent signals should be below 
100 kHz and be separated by at least 10 kHz, while the 
high frequent signal should be well above 100 kHz. 
However, no special effect is obtained by raising this 
frequency to more than 500 kHz. 
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claims: 



1. A method of detecting the kind or type of coins 
in a coin receiving or sorting apparatus, whereby the 
coins are brought to pass through an electromagnetic 
detection field, the attenuation of which by such a 
passage being measured for signals in a higher and a 
lower frequency area, respectively, characterized in 
that the detection field is produced by applying to a 
single transmitter coil concurrently a high frequent 
signal of more than 100 kHz and two low frequent signals 
of below 100 kHz and with a mutual separation of at 
least 10 kHz, preferably of approximately 10 and 30 kHz, 
respectively, these signals being selectively detected 
at the receiver side of the system. 

2. An apparatus for carrying out the method 
according to claim l, having a rolling or falling path 
for coins, a transmitter coil arranged at one side of 
this path and a receiver coil arranged at the other side 
thereof, and having means for energizing the transmitter 
coil and for detecting the signal of the receiver coil 
in connection with each ocurring coin passage, 
characterized in that the power supply means comprise 
generator means for simultaneous feeding to the 
transmitter coil one high frequent and at least two, 
mutually different low frequent signals, the detector 
means correspondingly being adapted to selectively 
detect these respective signals from the receiver coil. 

3. An apparatus according to claim 1, in which the 
receiver coil is completed with an auxiliary coil 
located next to the space between the transmitter coil 
and the receiver coil and oriented with its axis 
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extending through this space. 

4. An apparatus according to claim 3, in which the 
receiver coil is of reduced extension relative to the 
transmitter coil out the place where the auxiliary coil 
is mounted. 

5. An apparatus according to claim 2, in which the 
control unit is so adapted that in response to 
acceptance of a current coin it will cause a selective 
diversion of the coin to a collector means at a relevant 
place of the conveying path of the coin, independant of 
a mechanical sensing of the coin diameter. 

6. An apparatus according to claim 2, in which the 
detector and electronic unit is self-calibrating in that 
m periods with no detected coin passage it will adjust 
itself to a correct zero setting. 

7. An apparatus according to claim 2, characterized 
m being switchable into a self-calibrating mode, in 
which the measuring results for known types of coins 
passed through the measuring area are read into a memory 
unit. 
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